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In the Claims : 
L-39. (Cancelled) 

40. (Currently Amended) A method of making an attenuating and phase-shifting mask for 
use in semiconductor manufacturing, the method comprising: 

obtaining a prefabricated mask blank designed for use with light of a first wavelength, 
wherein the prefabricated mask blank was made by a first company, the prefabricated mask blank 
comprising: 

a transparent layer, and 

an attenuating and phase-shifting layer (attPS layer) formed on the transparent 
layer, the attPS layer having an initial attPS-layer thickness, wherein the prefabricated mask 
blank is adapted for etching clear areas into the attPS layer and [[etch]] stopping the etching of 
clear areas at the transparent layer so that the initial attPS-layer thickness and the clear area 
without attPS layer material thereat will provide a first predetermined phase shift and a first 
predetermined transmittance for light of the first wavelength; and 

patterning and adapting the prefabricated mask blank to be an adapted-patterned mask for 
use with light of a second wavelength, so that a second predetermined transmittance and a second 
predetermined phase shift are provided by light of the second wavelength passing through dark 
areas of the adapted-patterned mask relative to light of the second wavelength passing through 
clear areas of the adapted-patterned mask, wherein the second wavelength is smaller than the first 
wavelength, wherein the patterning and adapting is performed by a second company* the second 
company being different than the first company, the patterning and adapting comprising: 

reducing the attPS-layer thickness of the attPS layer to a first attPS-layer thickness 
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at the dark areas, and 

patterning and etching the attPS layer to form the clear areas, wherein the attPS 
layer remains with a second attPS-layer thickness at the clear areas, the second attPS-layer 
thickness being smaller than the first attPS-layer thickness, wherein the transparent layer has a 
same thickness at the clear areas and the dark areas. 

41. (Cancelled) 

42, (Currently Amended) The method of claim 40, wherein the patterning and adapting 
further comprises: 

before the reducing of the initial attPS-layer thickness of the attPS layer and before the 
patterning and etching of the attPS layer to form the clear areas, determining the first and second 
attPS-layer thicknesses for providing the second p redetermined transmittance and the second 
predetermined phase shift by using the equations 

*t = [2(nrl)(D,-D 3 )/\]l80°, 

Ti = A< exp(-4?rkt Di / \). 

T2 = Acexp(-47rk t D3 

T t = T1/T2 = expHxktCD^DaJ/Xt], where 
X is the second wavelength, 
n t is refractive index of the attPS layer at \, 
k t is extinction coefficient of the attPS layer at \, 
At is a constant for the attPS layer at \, 
Di is the first attPS-layer thickness, 
is the second attPS-layer thickness, 
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Ti is a first transrnittance through the dark areas based on using Di and \, 
is a second transrnittance through the clear areas based on using D3 

and \, 

$ t is the second predetermined phas e shift, shift 0 flight at \ through - fe e 
dark areas relative to light at \ through th e- cl e ar - ar e osy basod on uoing D± for the dark ur e as, Da 
for tho olear areas, and Tvg 

T t is the second predetermined transrnittance. tronsmittono e of light at \ 
through th e dark ar e as r e lativ e to - Iight at )s through tho oloar areas, baaod on uoing D4 for tho 
dark-Qr e afl r E)^ for tho clear aroao, and V 

43. (Previously Presented) The method of claim 40, wherein the reducing of the initial attPS- 
layer thickness of the attPS layer to the first attPS-layer thickness is perform ed prior to the 
patterning and etching of the attPS layer to form the clear areas. 

44. (Previously Presented) The method of claim 40, wherein the second predetermined phase 
shi ft is about 1 80 degrees or greater. 

45 . (Previously Presented) The method of claim 40, wherein the second predetermined 
transrnittance is between about 2% and about 20%. 

46. (Previously Presented) The method of claim 40, wherein the second predetermined 
transrnittance is between about 5% and about 15%. 

47. (Previously Presented) The method of claim 40, wherein the second predetermined 
transrnittance is about 6% or less. 
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48. (Previously Presented) The method of claim 40 5 wherein the reducing of the initial attPS- 
layer thickness of the attPS layer to the first attPS-layer thickness is by etching. 

49. (Previously Presented) The method of claim 48, wherein the reducing of the initial attPS- 
layer thickness of the attPS layer to the first attPS-layer thickness is by reactive ion etching. 

50. (Previously Presented) The method of claim 40, wherein the etching of the attPS layer to 
form the clear areas is by reactive ion etching. 

51. -52. (Cancelled) 

53. (Currently Amended) A method of making an attenuating and phase-shifting mask for 
use in semiconductor manufacturing, the method comprising: 

obtaining a prefabricated mask blank designed for use with light of a first wavelength, 
wherein the prefabricated mask blank was made by a first company, the prefabricated mask blank 
comprising: 

a transparent layer, and 

an attenuating and phase-shi fting layer (attPS layer) formed on the transparent 
layer, the attPS layer having an initial attPS-layer thickness, wherein the prefabricated mask 
blank is adapted for etching clear areas into the attPS layer and [[etch]] stoppin g the etching of 
clear areas at the transparent Jayer so that the initial attPS-layer thickness and the clear area 
without attPS layer material thereat will provide a first predetermined phase shift and a first 
predetermined transmittance for light of the first wavelength; and 

patterning and adapting the prefabricated mask blank to be an adapted-patterned mask for 
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use with light of a second wavelength, so that a second predetermined transmittance and a second 
predetermined phase shift are provided by light of the second wavelength passing through dark 
areas of the adapted-patterned mask relative to light of the second wavelength passing through 
clear areas of the adapted-patterned mask, wherein the patterning and adapting is performed by a 
second company, the second company being different than the first company, wherein the second 
wavelength is at loast 30 - nm smaller than the first wavelength, the patterning and adapting 
comprising: 

reducing the attPS-layer thickness of the attPS layer to a first attPS-laycr thickness 
at the dark areas, and 

patterning and etching the attPS layer to form the clear areas, wherein the attPS 
layer remains with a second attPS-layer thickness at the clear areas, the second attPS-layer 
thickness being smaller than, the first attPS-layer thickness, wherein, the transparent layer has a 
same thickness at the clear areas and the dark areas, and 

before th e reducing of the initial attPS-layer thickness of the attPS layer and 
before the patterning and etching of the attPS layer to form the clear areas, determining the first 
and second attPS-layer thicknesses for providing the second predetermined transmittance and the 
second p redetermined phase shift by using the equations 
*t = [2(nrl)(DrD 3 )/\]180^, 
Ti = A; exp(«47rkt Di / \), 

T 2 = A t exp(-4irk t D;>/\), 

T t = Ti/T 2 = cxp[-47rkt(Di-D 3 )/\], where 
\ is the second wavelength, 
n t is refractive index of the attPS layer at \, 

TSM02-0936 Page 6 of 13 Amendment 

PAGE 7/14 * RCVD AT 12/7/2006 5:59:07 PM [Eastern Standard Time] * SVR:USPT(WEFXRF-2/8 1 DNIS:2738300 * CSID:9727329218 1 DURATION (mnws)^ 



12/07/2006 16:54 9727329218 



SLATER & MATS I L LLP 



PAGE 08/14 



k t is extinction coefficient of the attPS layer at \, 
A t is a constant for the attPS layer at \y 
D\ is the first attPS -layer thickness, 
D3 is the second attPS-layer thickness, 

Tj is a first transmittance through the dark areas based on using Di 

and \ 9 

T 2 is a second transmittance through the clear areas based on using 

D3 and \, 

#t is the second predetermined phase_shifL ohift of light at \ 
through th e dork areas r e lativ e totight - at \ through tho oIqqt oroaa, baood on uaing D^-for-tfie 
dork oroaa, for tho cl e ar ar e as, and \ 9 

T t is the second predetermined transmittance. tronHnittono e of light 
through the dork ar e as relative t^light - *rt - \ through tho oloar arooo, baood on using D+ - for - the 
dark ar e as, D^foFthc olcor oroafl, and 

54.-67. (Cancelled) 
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